Experimental investigation on heat transfer enhancement by applying electrohydrodynamics (EHD) in partially open multiple fined enclosures with different aperture position has been performed. The enclosure had five thermally and electrically insulated faces; while one face was copper finned plate with an aperture located on its opposite face. In the present study, different parameters including electric current, number of fins, aperture position, and corona polarity were investigated. It was concluded that heat transfer enhancement is proportional to the supplied current. Higher number of fins can lead to further heat transfer enhancement and as the location of aperture is shifted upward, the heat transfer coefficient is improved more significantly by EHD.
NOMENCLATURE

INTRODUCTION
Electrohydrodynamics (EHD) may be used as an active method of heat transfer enhancement in which a large electric field is used to induce a secondary flow known as ionic wind. This secondary flow may reduce the thickness of the thermal boundary layer which leads to reduction of convective heat transfer resistance. Many investigations have been conducted to study the effects of EHD on heat transfer enhancement. Laohalertdecha, Naphon, and Wongwises (2007) have reviewed the published research works on electrohydrodynamic heat transfer enhancement which can be used as the first guideline for the researcher in using EHD techniques for heat transfer enhancement. Yonggang, Jonping, and Zhongliang (2006) studied the effect of the ionic wind on the heat transfer rate from a heated vertical flat plate and have concluded that the convective heat transfer coefficients increase by several times with the help of the ionic wind. Bhattacharyya and Peterson (2002) examined the influence of the corona wind on the augmentation of natural convection heat transfer from a vertical copper plate. They investigated the effects of varying a series of parameters coupled with a range of electrode voltages and its polarity. They have 
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. (5) cisely, a nonis defined as In Figs. 6-11 heat transfer enhancement ratio is depicted as a function of corona current, while fin number and aperture position are varied. In all of cases enhancement ratio has increased as corona current has increased. Increase in fin number or electrode number has a similar effect. When the aperture was at the lower position, natural convective heat transfer was the most effective. Intuitively, the higher aperture position induces the weakest free convection. Therefore, the electric field influence would be expected to be pronounced the most for the higher aperture position case as opposed to the lower aperture position. This is more clearly observed for the positive corona case.
Air enters the cavity at the lower part of aperture, gets heated up on the hot wall while moves upward. Then conveys along the cavity width and finally exits from the upper part of the opening.
The 7-fin model has the highest enhancement ratio compared with other models. As the number of fin increases, and so does the number of electrodes, the secondary flow due to ionic wind becomes more effective, hence enhancement. This is observed for all cases except for the lowest electric current of negative polarity.
One may conclude from Figs. 6-11 that the positive corona is more effective in enhancing heat transfer as the number of fins is increased from one to seven. To justify this one can say that the electrons are lighter than positive ions and their speed is 100 times the positive ions. Hence, the negative corona (for non-electronegative gases) occurs at lower voltages compared with the positive corona.
The positive corona has high intensity and exerts more body force to fluid. In single fin model, resistance to fluid flow is smaller compared with the 7-fin model; therefore negative corona can easily overcome it at low voltages, hence better enhancement. But, for multiple fin models where the blocking effect of the fins is significant, the positive corona has better performance.
Uncertainty Analysis
It is conceded that there is potential for inaccuracies because of the nature of empirical correlation so deeply entrenched in the analysis of the results. The independent variables in the present experiment are the temperature at the base of the fin(s), the bulk temperature of air, the input voltage and current to the heater, and the specific length (the width of the enclosure). The highest error was observed for the applied voltage. The uncertainties corresponding to the measured parameters are evaluated as followings. For the base fin temperature: 1% of the reading, for the air bulk temperature: 0.5 C  , for the specific length: 1% of the reading, and for the input voltage and current: 10% of the reading and 0.1A, respectively. The uncertainty analysis was performed using Kline and McClintock (1953) method.
The uncertainty bands corresponding to the above parameters are presented in Fig. 12 , with a maximum uncertainty of 10% for single fin model, 4-6% for 3-fin model, and 3-5% for 7-fin model.
By use of reproducibility method, the experiments were repeated two times to ensure that the data presented in this study are not affected by the experimental uncertainty. For this purpose, absolute deviation is defined as following and presented in Fig. 13 . As is seen in Fig. 13 , all data placed well within the uncertainty bands. It is observed that the data scattered as the supplied current increases. This should be attributed to the unsteady behavior of corona discharge at high voltages, especially near the breakdown voltage.
